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@ HydrogentUd vVryl aromattc hydrocarbon pofyirwr compotWon and optical dltc tubttrata. 



@ A hydrogenatod vhyl aromatic hydfDcart>on 
polymer comprising: 

(a) 5 to 90% by weight o( • vin>4 aromatic 
hydrogenated pot>mer (A) obtainable by hyd- 
rogenating a hydrocarbofvconXrgatsd diene 
block copolymer In tuch an amount that sub- 
stantiany afl the doubde bonds derrved from the 
conjugated dlene bonds and from 60 mcts, to 
60 mot% of the doubts bonds In the aromatic 
rings have been hydrogenated, the oontant of 
the conjugated diene polymer unfts in the block 
oopofymer being from 1 to 50 wt% ; and 

(b) 10 to 95% by weight of a hydrogenatod 
potymer (B) obtainable by hydrogenafing a vvryl 
aromatic tiydrocaftxyi pofymer n such an 
amount that from 60 mol% to 60 mol% of the 
double bonds In the aromatk: rings have been 
hydrogenated. 
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The prosont Invoption retatos to a hydrogenated 
vinyl aromatJo hydrocarboa rttsln oompositfon having, 
for mmplef excellent tranapansncy, hoat reatstanca 
and adhftdlvaneaa to mM$^ and to an optical disc 
subatrato comprising tha oomposltjoru 

Extanalvo studloa havo boan mada recantfy on 
optical reoofding technkjuat using a laaar. aa thb 
atlowa high donafty rocortlng of kifonnation, is sior- 
aga and reproduction, A lyplcal arampia of a atoraga 
dev^ used In optical raoording ta an optical disc. 
GaneraDy an oplicaJ diac basically cortiprisea a trarta- 
par anl aubstrate and various recording media coated 
tharecn. 

Colorieas 6r>d transparent synthetic resins ara 
favorably used foe the transparent substrate of an 
optical dlac; preferred exanriples of such syrth otic rasins 
am potycarbonata {hersloaftef abbrev<alod to PC). 
pciyTT>ethy< methacrytate (heceinaftef abbreviated to 
PMMA) end pdystyrerw <hefe!aaflec abbreviated to 
PSt). These fealns not only have oolorieat transpa- 
rency but also possess their own axceHent pfopertJaa. 
However, these rosins do not satisfy all the requlre- 
m^nt* of nrj opUc-aJ msleria!, sspeciaTJy cf sr, opbca! 
disc subslTBte, and stifl have problems to be aotvcd. 
For example, PC nas defectVebtrefringenca pfopw- 
tles due to Its aromatic ring. It also has high water 
absofptMty and water peanaabaity. PMMA has prob- 
lems of heat reshtance, water absorptivity and tough- 
nesa. PSt. although having satisfactory water 
absofplivily and water pemwabilfty. has a very wide 
blrefringent index and has poor heat resistance. 

These resins are used )n practica without the 
above technical defects having been overcome. 
Additi<vna(ly new technical defects such as those 
mentioned later in relabon to the recording media 
coaled on transparent substrates made of the resins 
have been noted. 

Various types of recording n^eOia have been 
developed following wkJe^anging research depend' 
Ing on the use of the optical disc Fof exampie. per- 
forated-typo racofding media are used exdusively for 
recording and reproduction, which are called write on- 
ce-type rocortlir>g media. Examples of 'erasable'-ty- 
pe recording media which are capable of rooording, 
reproduction, erssion and re-recording, are phase 
transltiorvtype recording media utilizing the 
phenomenon of crystal phase transition and pholo- 
magnelic-type recordir>g media utiTczing the photo- 
magnel'c effect TelJunum oxides and teliuriunvbased 
flWoy compounds are usually used for the Vtite 
once* -type recording media, and amorpttous alloy 
compounds of rara earth and transition motds such 
as GdFe, TbFE. GdFeCo and TbFoCo, and inorganic 
materials are usually used for the 'erasable'-type 
magnetic media^ Generally, these magnetic media 
are made by fonf^ing a film of the material on a trans- 
parent subslfBte by a dry method such as sputtering 
under high vacuum. 
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TT^e h^h hygrrksoopldty ar>d water pemieabDity of 
PC ai>d PMtAA cause tachntcal defecb. Ihe high hy^ 
roaoopicty gV^ei rise to the problem of warp of the 
substrate duo k> ta expansion on moisture at>sorp- 
tioA. The high water pentveabBty of the matertais also 
gives ftse to the proUem that corrosion of the mag- 
netic medium te caused by water which gets into the 
medium through the substrate, resulting In a reduoed 
service life of tha optical disc 

With refereftoe to he at resistance of the r^lns for 
the subsfrate, there exist the following technical prob- 
lems. In the practical use of optical discs, espedalty 
Vrta once'-lype and 'orasable'-type discs, the tem- 
perature of the recording medium at the time of writing 
of record or erasure may reach 200*C or higher. Tha 
disc suttttrate msy therefore t>e heated to a fairly high 
tempera 4jre allhe time of writing of record or erasure, 
although the heal of the recording medium may not t>e 
d'lrect^ applied to the aubsb^te, and as a oonsequ- 
enoe there may be deformation of the substrate or the 
groor/es when the resin used has low heat resistance. 

in the production process of opbcal discs, there is 
cftei^ trsoorporaied s best trsatrnent step to prevent 
change over time of the substrate or magnetic 
med'um. Howrtf . to improve productivity, it Is desi- 
rable that the heat treatment be conducted at as high 
a tomperature as ^slble to mintrntie the treatment 
time- 
Use of a fBSin with a low heal restetance makes 
it impossible to use a high treating temperature » mak- 
ing I Impossible to raise productivity, 

PSt and PWMA have low heat resistance and 
cannot endure high temperatures in the production 
procass of optical discs or in the use thereof, and PC» 
having a high beat resistance, has exdustvely t>een 
studied as an avaiable material for a transparent sub- 
strate. 

Use of a transparent resin with a high softening 
point and which b principally con-iposed of carbon and 
hydrogen, is taiown aa a resin to overcome the 
defecita of the conventional resins such as PC, PMMA 
ar*d PSt A hycSrogenated vinyl aronwtic hydroc^.bon 
polymer is proposed In JP-A-e9/31B015. 

Hcfwever, this hydrogenated vinyi aromatic hyd- 
rocarbon polyn%er, having no exception to the inherent 
km adhesWeoess of polyoleHns. has a technical 
defect in that I has poor adhesion to the recording fi m 
and is incapable of satisfying the requirement for a 
long rtfo of the optical disc 

It has now surprisingly been found that, by using 
S3 a raw material for the substrate, a hydrogenated 
vinyl arorrwtic hydrocartxxt polymer composition 
oWaioable by bieoding a hydrogenated vinyl aromatic 
hydrocarbon pofymer havir>g a specified hydroge- 
natioo degree and a hydrogenated vinyl aromatic hyd- 
rocarbon-corrugated diene block oopolymer having a 
spocTied cofPposlUon ratio and hydroge nation deg- 
ree, an optical disc substrate having excellent adhe- 
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aiv«nMS to Iho recording layer whllo molntalnU>j tfw a hydrocartxin solvent such aa hexano or hoptana In 

high hwt rastetanca which hydrogenatod vinyi ih« pcesanco of an oroanolllhlum compound aa 

aromatfc hydrooubon potymora Inharanily poaMsi. poJymortzatioa InttJatOf. 

can bd obtalnad. Tha content of theconlugatoddiene polymer seg- 
TTie present invention provWea a hydfo^enatod s menta In Ihe aaki t)lock copdymDr Is 1-50 wt%, pref- 

vlnyt aromatic hydrocartwn poJymer comprislrvg; anat>ly WO vrt%, 

(a)5to90%bywe(ghtrfahydroganat»dpo*ynw H the content of the conjugated dJena polymer 

(A) obtainable by hydrogenating a vtnyt aronatic aegmenta ki the block copolymoc exceeds 50 wt%, 

hydrocarborHsonjogated dtene block copolymer the compos !tk)n b deteriorated in heatreaiatance and 
In tuch an an>ountthal aubstanllally aO the double ro rigWity, and becomes unsulted for making a desired 

tx>ndj derived from the con^gatod dlene bonda optica! disc aubsfcnate. If the content thereof la lesa 

and from $0 n>ol% to 80 nnol% of the douWe borvda than 1 wt%» the composition la deteriorated In fluidity 

in the aromatic ringa have been hydrogenated. and toughness. 

the content of the conjugated dlene po»ymer unfts The numbef-avefage molecular weight of the saW 
In the Wock copoiymer being from 1 lo 50 x*t\; a vinyi aromatic hydrocarbon-conjugated dlene block 

w*d " copolymer 30.000-400.000. preferably 50,000- 

tb) 10 to 95% by weight of « hyCrogenated 400.000. 

polymer (B) ot^talnabi e by hydrogonaling a vinyi A hydrogenatad vlnyt aiomallc hydrocartwn-con- 
aromailc hydrocarbon poiymer In auch an amount jugaled diene Wock copolymer used as component 
th»lfrom60mol%to80moi%oflhedout)iabonda 20 ^e) of the composition accordiog to the present Invon- 
In the aromatic rings have been hydrogef«te<l tion can be obtained by hydrt>genating such a block 
The present Irtventfoa also provides an optical copolymer described above In the presence of a hyd- 
disc substrate molded frtyri A coro.pc^tl'K^n Q! d^f^ned rogenating catalyst having srometic hydrogcnGurig 
Above. activity. As the hydrogenallng catalyst, there can be 
A principal component (component (a)) of the 25 usod metals cuch as nickel, cobalt, ruthenium, 
hydrogenated vinyl aromaOc hydfocartx>n pdyirwr rhodium, p^alinunv palladium, their oxides, their salts, 
composition of the present irrvenOon la a hydroge- their complexes, lind those metals, their oxides, their 
naied vinyl aromatic hyclrocaft>on-conjugalod diene salts or their complexoa carried on a canler such es 
block copolymer {polymer (A)), activated carbon, diatomaceous earth, silica or 
As the vinyl aromatic hydrocarbon monomer alumina. Among then\, Raney nickel. Raney cobalt, 
which provides the viny< aromoltc hydrocarbon stabBaed nickel, carbon- or alumina-canied 
potymer units In the vinyt aromatic hydrocart)oo<xyv ruthenium, rtiodKim or platinum, and carbon- or siiica- 
jugatod dlene block copofymer, thera can be u»6d, for canied palladium are preferred In view of reactivity. 
Instance, slynana, p-methyistyrono. a-methyts^yrene The hydrogenation reaction Is preferably carried 
andlhe^rmtxturoa. Among them, atyrene Is preferred, w out by using a saturated hydrocarbon solvent such as 
The vinyl aromatic hydrocarbon polymer segment cydohexane, methyicydohexane, tv-octane. decalln, 
may be constituted by a homopolymor of one of the letralln, naphtha or an ether solvent such as tefrahyd- 
said vinyl aromatic hydrocartx>ns or a copolymer of rofuron under a pressure of 50-250 kg/cm' at a tenv 
two Of more of the said vinyl aromatic hydrocaxbons. peraturo of 100-200'C. As for the hydrogenation 
Other monomerta)copolymeraable with the said vinyl 40 degree that of the double bonds derived from the con- 
aromatic hydrocaitons may be contained within fimits jugated diene segments Is substantially whole, pref- 
nol substantially affecting to the propertios of the vinyi erably not less lhan 9S %. more preferably not less 
aromatic hydrocarbon polymer used. As such mono- than 99 %, most preferably 1 00%. 
mars, acrylic add. acrylic ester, methaaytc acid. The hydrogenabon degree of double bonds of the 
methaoyjic ester. maJeic acid, maleic antrydride, « aromatic ring b not less than 60 mol% and less lhan 
acrolein, vinyl esters, vinyl ethers, vinyl ketorms and 80 mol%. preferably 60-75 mol%. If the hydrogenation 
acrytonitrile may be exemplKied. degree of the aromatic ring is not more lhan 80 mol%, 
As the conjugated diene monomer in the conju- adhesion to the neoording medium becomes defec- 
gated diene polymer segmenta, U\ore can be used, for tive. gfving rise to the problem on long-time durabSity. 
instance, 1,3-butadiene, teoprene. 2,3-dimethy^1,3- 50 Ifthe hydrogenation degree of the aromatic ring is less 
butadiene, l.^pentadiene, 1,3-hexadiena and their than 60 mol%, there arise such problems as reduction 
mbrtures. Usually, 1,3-butadiene and boprene are of heal resistance, increase of birefringence Index 
preferred. and deterioration of compab'blity with the component 

A block copolyn^r composed of these two types (b). 

of segments can be easily obtained by • known 55 The number-average molecular weight of the 

method, ao-called IMng anionic polymorttation thus obtained hydrogenaled vinyl aromat/chydrocar- 

method, for example, a polymerfeatfon method oonv bof>-oon)ugeted diene block copolymer used es conv 

prising polymerizing those two typos of sogmonte in ponent (a) Is lowered during the hydrogenation 
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prowM ani Is 2O.O0(W00.000. pf«f©rably 50,000- 
200.000, mora profortUy 80.000-150.000. If tho 
molocular weight b lost ttxsn 20.000, the oompostUon 
lacks strength, artd If tha moleculsr w«lght axceods 
300,000, tha oomposition Is deteriontad In moldab^ 
tity and optical unifonnty. 

Another princfpal oompooent (component (b)) of 
the hydrogenated vinyl aromatic hydrocarbon 
polymer composition according to the present Inven- 
tion is a hydrogonated vinyl aromatio hydfxx:artx3n 
polymer. 

As the vinyl aromatic hydrocartx)n polyn>er used 
as raw maleriai for the sakj component (b), there can 
be empoiyed the same poJymors as those of the vinyi 
aromatic hydrocarbon potymer segments of the com- 
ponent (a). As the method of pdym^fizaOon. any 
method can be used as Car as It b capable of produc- 
ing an amorphous polymer, and usuaBy radical poJynv 
erlzation or anionk: po^ymerlzattoo la used. The 
number-average molecUar weight of the said vinyl 
aromatic hydrocarbon poJynw b not loss than 
50.000. If It Is less than SO.OOO.lhe resin obUined aflor 
hydrcQensuOn Is detericr&teu In heai rosislanco and 
toughness. 

The upper limit of the number-average molecular 
weight of ihe said pofymer b not more than 400.000, 
preferably not more than 200.000. 

Such a vinyl aromatic hydrocarbon polymer Is 
subjected to aromatic ring hydrogenation In the same 
way as hydrogenaOon conducted In the prepflration of 
the component (a) described above. 

The hydrogenation degree of the double bonds of 
the aromatic ring In the hydrogenation reaction b not 
lest than 60 and less than 80 mot%. preferably 80-75 
n>o(%. If the hydrogenation degree b loss than 60 
mo(%, heat resbtance lowers and also the bk^fring- 
ence Index of the opticd material incraases. If the 
hydrogenation degree b not less than 60 moI%. adhe- 
sion to the recording fim becomes weaJt. 

The rxATttter-average mdecuiar weight of the thus 
obtained hydrogenated vinyi aromatic hydnxaibon 
poly^^er b lowered doing the hydrogenation process 
arxl b 40.000-300,000. preferaWy 60,000-150.000. 

If the number-sverage molecular weight b less 
than 40.000. the composition lacks strength, while if 
the number-average molooiar weight exceeds 
300,000, the composition b deteriorated in moldnbi- 
lity and optical unlformiy. 

As for tha content of each component of the 
composllkin of the present invention, the oontonl of 
the component (a) b 5-90 wt%, preferably 15^ wt% 
and lhalof tha component (b) is 10-95 wt%, preferably 
50-85 wtS. The content of the conjugated diene 
polymer segments in the composhk)n of the present 
Inventton b 1-40 wt%. praferably 1-20 wt%, more pref- 
enaWy 2-10 wt%. 

The method of rracing of the said components Is 
not spoclfiod. and usuafiy there Is employed a method 



In whk:h the said components are dlsso^ed In a sol- 
vent and then oopreclpltated by supplying a poor sol- 
vent or by dtetilling away the solvent, or a rrwlhod In 
which the said components are subjected to melt-mbc- 
5 Ing by an extruder, Brabenderplastograph or a knead- 
ing machine such es Banbury mbcor. A method In 
which the saki components are mbced with a solution 
and than subjected to melt-mUIng Is also employable. 
As the solvent used In the mbdng method, let- 
10 rahydrofuran, decahydronaphthalene, cydohexano 
and methyl cydohexane may be exemplified. Also as 
the poor sofvant. methanol, ethanol. propanol and 
water may be exemplified. 

In the present Invention, the polymer composition 
f5 obtained In the manner described above may be 
added with a hydrocartxin material having a number- 
average molecular weight of about 500-5.000 for the 
purpose of Improving moldabBlty. etc., within limits not 
affecting a heat resistance and an optical unlfonnity 
20 of the composition. 

Typical examples of such hydrocarbon material 
are the low-molecular weight hydrocarbon polyrr>ers 
having a higher giass iransiiwn point than room tem- 
perature, such as hydrogonated petroleum rolns, hyd- 
25 rogenated terpene resins and hydrogonated 
low-molecular weight styrene polymers, and high- 
boiling point hydrocartwn oils which are liquid at room 
temperature, such as alkylt>enzeno and alkyl- 
naphthalene. The anrount of the hydrocart>on material 
30 added In not more than 10 wt%, preferably 0.1-5 wt%. 

In the present Invention, usually a heat stabilizer 
is added to the obtained polymer composltkin and 
then the resultant composition is molded. 

As the heat stabilizer, there can be used, for Inst- 
35 ance. hindered phenolic heat stabtltzers, sulfur-based 
heat stabilizers and phosphorus-based heat stabiliz- 
ers. Joint use of a hindered phenolic heat stabilizer 
and a phosphorus-based heat stabBlzer Is prefen^ 
for the reason of extra improvement of resbtance to 
40 heat deterioration. 

As the hindered phenolic heat stabilizers usable 
in the present Invention. letraquis(melhylene-3-(3.5- 
di-t-tHJtyl-4-hydroxyphonyi)propIonate)methane, 3,9- 
bb(1 .1 -tfin[Wthyi-2-Cp-<;W-butyl-4-hydroxy-5^eth/phe- 
45 nyt)propiony1oxy}ethyt>2,4,e.10-totraaxapyro[5.5lunde- 
cana, 1,3.5-tris(3,5-d4-but>1-4-hydroxy-benzyl)-a-tria- 
zine.2,4.6 (1H. 3H. 5H}-trione. and 1.3.5-trlmethyi- 
2.4.6-tris{2,5-dM-butyl-4-hydroxybenzyi)-benzene 
may be exempltfied. 
50 As the sulfur-based heat slabDlzers usable in the 
present inventkin, latraqub [methy1ene-3-(dodecyl- 
thio) propkxiale]melhane and dbtearylthio diproplon- 
ate may be exemplified. 

As the phosphorus-based heat stabilizers usable 
55 in the present invention. tetrBquls(2,4-dU-butyl- 
phenyi)-4.4*-bIphenyIene phosphonite and bls(2,6-di- 
t-buty1-4-methylphenyl)pentaerythritoJ-dl-phosphite 
may be exemplified. 
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ThA contftnt of th« h^t aUbStzof in tho po(ym«r 
composition Is 0.01-1 % by w«Kiht. proffirably O.OS- 
0,S%bywoight 

Also, tt la preforab)« for suppressing tho goner- 
ationofforolgn matter on thasufaco of thadlso sub- s 
stFBto that a mo ta] salt of long-chsln fatty ftckJ Is jointly 
usod as an addtUvo with tho boat stabltzor. 

As tho motal aatt of long-chsin fatty acid usabla 
In th« proaonl bivontion, coo raproaantod by tho fol- 
lowtng formula nnay t>o axompllftod. u 

(R-C-O-).H 

n 
0 

(whofoln R ropresonb an alkyl group having 12 to 30 
c«rt)on atoms, M represanb dtvalont or trivalont metal 
Ion and n roprosents 1. 2 or 3, which comisponds to 
valanco numb or) : 

As tho long-chain fatty ackJ, lauric odd, myrtstJc 
acid, palmitic acid, stearte acW and bohenic add are 
prefeood, and stoaric add is mora prof oaod. 

As tho motal ion. Mg ton, Ca ton, 2n ton, Pd ton. 
Sr ton and AI ton aro profoorod, Ca ton and 2n ton aro 
mon prefomod. and 2n b most profeood. 

Tho content of tho additive In tha polymer compo- 
sitton la not more 1 % by weight, preferably 0.01-0.5 
S by weight. 

Tho method of mixing tho poJymar compoaltton of 
tho present Invention wfth tho heat etabllzer and oddi- 
thre b not specmod, but usualty tho polymer oompo- 
sMon, heat stabllzor and additive are fVst mUod by a 
suitable mbcor such ss ribbon blender, tumble bten- 
dor. Honschel mbcor and then tho resultant mUturo b 
moll-kneaded and formed Into pelleb by using a Barv 
bury mbcer. single-screw extruder, double-screw ext- 
ruder or other suRablo means. Tho thus obtained 
pelleb are subjected to Injoctton molding at o tem- 
perature of 270-350^ . preferably 2&0-310*C. 
thereby obtaining an optical disc substrate which b 
excellent In transparency and heat resistance, free of 
tinting and very smal bi optical dlstortton. 

Tho optical disc substrate of the present Invention 
thus obtained b smart in binofrlngenco Index, the 
values thereof nwasured at different porttons in the 
said substrate belr>g not more than 45 nm, preforaWy 
not more than 40nnv Light transmiitance of the said 
substrate b not tower than S5 %. preferably not lower 
than 90 %. 

For produdng an optical dbc by using an optical 
dbc substrate obtakiod from a hydrogenaled vinyl 
aroTfwitic hydrocaiboo polymer composition of the 
present Invention, a method In whtoh a coating film of 
SlNx, TaOx or other suitable material b formed on tho 
surface of tho aald subatrsto by sputtsflng. deposftton 
or other moans, than a recording byer of TbFoCo or 
other suitable nnaierial b fonnod on tho said coating 



film and finally tha thus-formed laminate Is covered 
witii a protectlvo filnv can bo emptoyed. 

In the following peel test, chodtered test pleoea 
(1 mm X 1 mm ) of not mora than 5 In tiio 100 tast 
pieces, which are peeled off with the tape, are 
required. None of the 100 checkered test pieces (1 
mmx 1 mm), which b pooled offwlth tho tape, b pre- 
ferred for a practical usa. 

Tho coating fiiVM are formed on the substrata 
7 obtained from the hydrogenated vinyl aron^aUc hyd- 
rocartx^n pdynrwr composition according to the pre- 
sent invention. Lines are drawn at a rate of 10 lines 
per area of 1 cm x 1 cm at the part constituting the 
specular surface of tiio substrate provided with the 
5 said coating films, and an adhesive tape (Imlde flm 
base, made by Teraoka Co.. Ltd.) Is pasted on the 
checkered portion of the substrate. Adhesive strength 
between the substrate and the coating film b 
evaluated by peeling off the tape (peel tost). 
*o Since the opttoal disc substrate n%ado from a 

polymer composition of the prasent invention Is excel- 
lent Ln adhesion to the recording medium, a long ser- 
vce life of tiie optical disc b secured. Also, as the 
optical dbc substrate according to the present Inven- 
ts tion b small In birefringence Index, It b suited for use 
as optical disc substrate and other optical materials. 

Tho polymer composition of ttie present inven- 
tion, owing to Its excellent heat resistance and optical 
properties, finds use as a molding material for various 
30 optical artides such as optical lens, optical cards, etc, 
In addition to optical discs described above. In these 
uses, excellent adhesrveness of tho polyn>er compo- 
sition of tiia present Invention proves advantageous, 

35 EXAMPLES 

The present invontton wQl hereinafter be des- 
cribed in further detail by showing tiie examples 
thereof and comparative examples. It Is to bo under- 
go stood, however, that the present Invention bin no way 
defined in Ha scope by Uiese examples but can be 
embodied otherwise as v^B without departing from 
the scope and spirit of the Invention. 

The various properties referred to In the following 
15 Examples and Comparative Examples were deter- 
mined by the methods de3Crit>ed t>elow. 

(1) Number-average molecular weight 

This was measured by gel permeation chromato- 
graph (GPC) using tetrahydrofuran CTHR as aol- 
50 vent in tiie same way as when using polystyrene, 
and tho number-cvorage molecular weight calcu- 
lated as tiie polystyrene basb was dotemnined. 

(2) Aromatic ring hydrogonation degree (%): 

A polyvinyicyctohexane-typo rosin was dbsotved 
55 In tetrahydrofuran. ar)d the aromatic ring hydroge- 

natton degree was determined by UV absorptton. 

(3) Glass transition point (*C): 

Measured by using a diflerential scanning 
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caiortmot©f Model 9900 mfd. by E.I, 0« Root da wftighl o( ^06,000. ond a hydrogenatfoa deQroa of 

Ntymours&Co. <)outil« bonds dortved from tho oonJuQatftd dtano 

(4) Htgthtomperatura, hlgtvhumi^ tMt bonds of 100 % and an arematic-rfng hydrog^nation 
An optical dl&o substrate hsy^ « rtoorrfing dogoM of 72.0 V 
medhjmwasplacodlnatharrnO'^XMnUb^ 5 

ta!nod«t8S*Cand85%RH,«nditfttrkM9k>gtA Resin Preparaaon Exampta 5 
the thfiinx>4njmidlstBt for 20Q ^K>un, ttdtmkk^ 

the roooidlno film wat avahjatad. The same atyrane bomopoJymer as Rasln Prap- 

(5) Blrefilnganoa Indax: a/atkxi Example 1 was tiydroganalad tn same pr&- 
Oatarmlned by U8)ng a oondansing bWrtngant fo oeduraotRaslnPraparation Example 1 except tor the 
meter EUP-SOOAFB mfd. by Mbopfl Optical hydroga nation tima of 6 houre to obtain a hydroge- 
Industrlas Co.« ltd. naiad po<ystyrane hsvlng a number^evemga molea>< 

lar weigh* of 75,000 and en aromatlo^ng 

Resin PreparaUon Example 1 hyAoganation degree of 99 %. 

fS 

A slyrena homopotymer (HH-10i '<odv)cad by Resin Prepafation Exampte 6 

Mitsubtahi Monsanto Ct>amJcal Ca, Ud^ Nun^- 

average moleoular weight (RTn) : 100^000) w«a cfisec*- TTie same styrene hotnopotymef as Resin Prep- 

vad in tetrahydrofumn, and the resuttant eofuCion was aration Ejomple 1 was hydrogenated In same pro- 

added with 5% Pd/SIOiM catalyst and »ubhctsd to 30 cedure of Rsski Preparation Example 1 except for the 
hydroganatfon reaction at UO^C undec trydrogen hydrogenation time of 7 rwurs to obtain a hydroga- 

prsssure of 100 kflfcmi* for 6 hours to obtain hydroge- nated potystyrene having a number-average moiecu- 

niied polystyrene having a number-avec^ge (roleciK lar weight of S7,000 and an aromaUo-dng 

lar weight of 90,000 and an •romaac-riog hydrogenaljon degree 0*85%. 

hydrogenaUon degree of 70.0 V 2Z 

Resin PrepafsBon Example 7 

Resin PrBparation Example 2 

The same styren&<txjtadtene block copolymer as 
A styrene-butadlena block co«>or>Tnar (Mn: Reain Preparation Example 2 was hydrogenated In 

100,000, butadiene oontanttS wt^t) obbbned by » same procedure of Rash Preparation Examp(e 2 
enkjnic po(ymertiaUon was hydrogeosted •ccording except for tha hydrogenasion tln» of 8 houra to obtain 

to the same method as the abov»-d«scribad Resin a hydrogenated styrene-txitadiene block copolymer 

Preparation Example 1, except that the hydrogen having a number-average mdeculaf weight of 

pn»ssurewa8 70kg/cm2toobtalnahy«k'ogv\BtedEty- 91,000, and hydrogenation degree of double bonds 

rene-buladiene block copolymer hirtng a rrumber- w derWed from the conjifgated diane bonds of 100 % 
average molecutar wa^hl o( 9S,000, and a and an aromatio-ring hydrogenation degree of 83 %, 

hydrogenation degree of double bonds derived from 

the conjugated diene bonds of 1 00 \ and en erotna- Resin Preparation Example 8 

tio-fing hydmgenaUon degree o( 73.0 V 

40 The same styrene homopotymer as Resin Frtp- 
Resin Preparation Example 3 aralion Exsmpla 1 v«s hydrogenated In same pro- 

cftdurs of ResVn Preparafton Example 1 except for the 
A styrene homopotymer (fin: 60.000) wfts <5ssol- hydrogenation time of 5 hours to obtain a hydroge- 

ved In tetrahydrofuran and the resultart sc^ution was nated potystyrene having a number-average molecu- 

addod with 5% Pd/S(Oa as caltiyst end wjbjeded to *5 lar weight of 93,000 and en arornatlG^ing 
hydrogenation reaction at 170^ for i hours under hyckogenation degree of 62 %. 

hjxkogen pressure of 95 kg/cni» to obtain hydroge- 
nated poylstyrene having a number-«ver»ga moleoj- Resin Preparation Example 9 
lar weight of 51,000. and mn wfoms^ixx\n^ 

hydrogenation degree of 79 %. 50 The same styrane-butadlene block copolymer as 

Resin Preparation Example 2 was hydrogenated In 
Resin PrBparation Example 4 same procedirt of Resin Preparation Example 2 

except for the hydrogenation time of 5 hours to obtain 
A styrene-butadlane Wock copotymer (Mn; a hydnsgenated styrene-butadlene Wock copolymer 

125,000, butadiene conlent20 wt%) wts hydioge- ss having a number-average molecular weight of 98.000 
nated In the same way as ResVt PreptnOort Exan^ie and hydn>9enation degree of double bonds derhred 

2 to obtain a hydrogenated styrene-^wtadtene Uodk from the conjugated dlene bonds of 100% and an aro- 

copolymer having a number-aveoge mdeoular matkxing hydrogenation degree of 60 

e 
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Exampio 1 

7.50 kg Of the polymer obtained in Realn Prep*- 
ration Example 1 and 5.0 kg oT the polymer bt)talned 
in Resin PrepaFBtlon Example 2 were dl»30tvedtnteb 3 
rahydrofuran and then copra dpttated In methanol. To 
the resultantty obtained wet powder were added 0.1 
part by weight of 1.3.5^riny>thyl.2,4.6-trh-(3»5-d^^ 
butyl-4-*iydfoxybenzyl) benzene Grganox 1330. prt>- 
duced by Ciba Gelgy) 0.1 part by weight of i< 
(2.&^l-t'butyt-4-methytpheny1)pentaefythritol d1pho»- 
phlte (MARKPEP-36. produced by ADEKA ARGUS 
CHEMICAL Co.. Ltd.) and 0.1 part by weight of line 
stearate. followed by drying. Then the resultant mUV- 
ure was melt-kneaded at 260*0 and penalized by i 
using an extruder. 

The thus-obtained pellets ware sub]ected to 
Injection molding at a resin temperature of 300»C by 
using an Injection moldar M-140A (mifd. by Me3^i Co^ 
Ltd.) wHh a grooved stamper mounted to the movabte : 
platen side, to mold a dcso-shaped optical dbc sub> 
strate having a thickness of 1 .2 mm and a dtameler of 
130 mm. 

The glass transition temperature of the pofymef 
composition was 1 31*C. 

The obtained substrate was placed In a sputtertr^ 
device, Rrst, the sputter chamber was evacuated to 
not more than 8 x 10-^ Tocr and reactive sputtering of 
the Ta target was carried out by using an ArfOj mixed 
gas to forni an interference layer (800 A in thickness) 
composed of TajOg. This was followed by binary sirv 
ultaneous sputtering of the Tb target and FeCo target 
by using Ar gas to form a recording layer (300 k in 
thickness) of TbFeCo. Then, the Al target having tr« 
Tl chips disposed thereon was sputtered In Ar gas to 
form a reflective layer (300 A In thickness) . Lines v^^ere 
drawn at a rate of 10 lines per area of 1 cm x 1 cm at 
the part constituting the specular surface of the sub- 
strate provided with the said coating films, and tn 
adhes'fve tape (InudefSm base, made by Tereok&Co^ 
Ltd.) was pasted on the checkered portion of the sut>- 
strate. Adhesive strength between the sul>strate artd 
the tantalum oxkle film was evaluated by peeling off 
the tape (peel test). None of the 100 checkered tsst 
pieces (1 mm x 1 mm) was peeled off wWi the tape. 
The similar adhesive strength lest (peel test) v^as 
conducted after subjecting the said substrain to a 
htgh-tamperature and high-humidity exposure test. In 
this test, too, none of the 100 checked test pieces (1 
mm X 1 mm) was peeled off. 

The birefringence index measured at any point in 
the 25-55 mm area from the center of the subsrtte 
was not mora than 40 nm. 

Example 2 

12.0 kg of the hydrogenated polymer obtained in 
Resin Preparation Example 3 and 4.0 kg of the r'>d- 



rogenated polymer obtained In Resin Preparation 
Example 4 were treated In the same way as Example 
1 for peQelxraiion. ln}ectk>n molding and sputtering. 
The glass transitxin point of the polymer composition 
was 135*C. In the peel tesL none of the 100 test 
pieces was peeled of either before or after the high- 
temperature and high-humidity exposure tesL 

The birefringence index measured at any point in 
the 25-55 mm area from the center of the substrate 
) was not more than 40 nm. 

ComparatTve Example 1 

To 15.0 kg of the potymer obtained In Resin Pre- 
5 paration Example 5 were added the same additives 
used in Example 1 and the resultant mixture was 
treated in the same way as Example 1 for pelletl- 
zation, injection molding and sputtering. The glass 
transition point of the polymer composition was 
(0 146^0. 

In the peel test, all of the 100 lest pieces were 
peeled off. 

The birefringence index measured at any point In 
the 25-55 mm area from the center of the substrate 
25 was rv)t more than 40 nm. 

Comparativa Example 2 

To 15.0 kg of the polymer obtained In Resin Pre- 
30 paratton Example 1 were added the same additives 
used in Example 1 and the resultant mixture was 
treated in the same way as Exampio 1 for pelleti- 
zation, injection molding and sputtering. The glass 
transition pdnt of the polymer composition was 
M 133*C, 

In the peel test, none of the test pieces was 
peded off either before or after the high-temperature 
and high-humidity exposure test The birefringence 
index nreasured at any point In the 25-55 mm area 
40 from the center of the substrate was 50-1 50 nm. 

Comparative Example 3 

7.50 kg of the polymer obtained in Resin Prepa- 
43 ration Example 6 and 5.0 kg of the polymer obtained 
in Resin Preparation Example 7 were dissolved In tel- 
rahydrofuTBn and then coprecipitated In methanol. 
The resultant wet powder was treated In the same 
way as Example 1 for pelletization, injection molding 
50 and sputtering. The glass transition point of the 
polynw composition was 135"'C. 

In the peel lesL none of the 100 test pieces was 
peeled off t>efore the high-temperature and hlgti- 
humklity exposure test, and 25 pieces In the 100 test 
55 pieces peeled were off after the high-temperahjre and 
high-humMfty expos ure tesL 

The birefringence Index measured at any point In 
the 25-55 mm area from the center of the substrate 
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was not more than 40 nm. 
Exampla 3 

7,50 kg o( tho polymar obtainod In Ra^n Pre pa- s 
ration Exampla 8 and 5.0 kg of tha pofymorobtalnad 
In Resin Praparatten Example 9 were dissiovad In let- 
rahydrofuran and then copredpitatad h methanol. 
The resultant wat powder was treated In the same way 
as Example 1 for pelletizatkjn, injection moWing and io 
sputtering. The glass tranaWon point of the polymer 
composition was 121 "a tn the peel tast. none of the 
1 00 test pieces was peeled of either before or after the 
h^h-temperaluPB and h^h-humldity exposure test 

The birefringence Index measured at any point in is 
the 25-55 mm area from the center o! the subsb^te 
was not more than 40 nm. 



6. A composition according to any one of the pre- 
ceding dalxna which further comprises not mora 
than 10% by weight of a hydrocarbon having a 
number-averege molecular weight of from 500 to 
5,000. 

7. A composition according to dalm 6 wherein the 
hydrocart>on Is a hydrogenated petrdeum reatn, 
a low-nrolecdar weight hydrocarbon politner. 
having a glass transition point higher than room 
temperature or a htgh-boOlng point hydrocarbon 
ol which b liquid at room temperature. 

8. A composition according to any one of the pre- 
ceding daVns wherein the vinyl aromatic hyd- 
focartxin units in polymer (A) and pdymer (B) are 
obtainaWa from styrene, p-methylstyrene. a- 
methyistyrene or a mUture thereof. 



Claims 

1. A hydrogenated vinyt aromatx; hydrocartXDn 
polymer comprising: 

(a) 5 to 90% by weight of a hydrogenated 
polymer (A) obtainable by hydrogenating a 
vinyl aromatic hydrocarboo-conjugated diene 
block copdymer in such an amount that sub- 
stantially all the double bonds derived from 
the conjugated dtene bonds and fnxn 60 
mol% to 80 mol% of the double bonds in the 
aromatic rings t^e been hydrogenated, the 
content of the conjugated d tene polymer units 
In the block copdymer being from 1 to 50 wt%; 
and 

(b) 10 to 95% by weight of a hydrogenated 
pdymer (9) obtainable by hydrogenating a 
vinyl aromatic hydrocarbon pdymer in such 
an amount that from 60 nx)i% to 80 md% of 
the double bonds In the aromatic rings have 
been hydrogenated. 



9. A composition according to any one of the pre- 
ceding daints wherein the conjugated dleno units 
in pdymer (A) are obtainable from 1 .3-buladlene. 
isoprene, 2,5-dimethyio,3-butadiene. i,3-pen- 
tadione, 1,3-hexadiene or a mbrture thereof. 

25 

10. An optical disc substrate mdded from a compo- 
sition as defined In any one the preceding daims. 



30 



35 



40 



2. A composftfon according to dam 1 which conv 
prises from 15 to 50% by weight of polymer (A) 
and from 50 to 85% by weight of polymer (B). 

3. A composition according to dakn 1 or 2 wherein 
the content of the conjugated diene polymer units 
In the composition Is from 1 to 40 wt%. 



4. A composition according to any one of the pre- so 
ceding dalms wherein the number-average 
mdecular weight of pdymer (A) is from 20.000 to 
300.000, 



5. A composition according to any one of the pre- 55 
ceding dalms wherein the nua\t>er-average 
mdecular weight of pdymer (8) Is from 40,000 to 
300.000. 
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